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Method and Logical Units for providing services 
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The invention relates to a method and logical units for providing services in a mobile 
communication system wherein a number of calls with different bearer capabilities are 
handled. 

When communicating via a mobile communication system, in some cases a subscriber is 
called by a third party or wants to communicate with a plurality of parties. The GSM 
(Global System for Mobile cornmunication) communicauon system supports this by 
offering so called supplementary services, e.g. call waiting, call hold, call forwarding on 
busy subscriber and mulii party call. AJ1 these services are provided by the network and 
are activated by the mobile user. 



A con? network consists at leas., of entities that provide support for the network features 
15 and telecommunication services. The support provided may include for example a 
functionality of the management of user location information, the control of network 
features and services, the transfer mechanisms for signalling and for user generated 
information. 

20 In the following these definitions are used, user B is a user who is engaged in a call with 
a user A. User A is the mobile user who is provided by the network with the respective 
supplementary service or supplementary services. User C is a user, who originates a call 
to user A, or is called by user A. 

25 Call widting enables user A to receive a call from user C. The call from user C is put on 
call waiting and an indication is seni to user B. User B can put the call with user A on 
hold and accept the call from user C. He can also reject the call from user C so that this 
call cat be forwarded by the call, forwarding on busy subscriber service. If user JB accepts 
the call from C, he can set up a rnulti party call including user A in the active call with 

30 user C lETSI Standards GSM02.83 and GSM02.84, version 5.0.0, November 1995). 



IX 7 22 03A9 » 
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Fig. 1. lb shows an example of a multi party call between three users A, B 5 C. In this 
example the multi party call is active and handled by an conference call device CCD in a 
r mob ie services .switching cenler MSC- A conference call device is a device that can 

I connect more than two parties with each other at the same time. 

i 

| The GSM communication system also offers packet switched data services as the GPRS 

I (General Packet Radio Service). However there axe still shortcomings in the setup of 

f several calls in parallel, as it is still not possible for example to do an active speech call, 

a- 

r. Internet browsing and the reception of a fax at the same time. 

! 10 

\ To overcome these shortcomings, a so-called UMTS (Universal Mobile 

Telecommunication Service) is under development. One of the principles of this 
communication system is the provision of multiple calls, which means that one user is 
able to handle multiple calls atithe same Lime (ETSI Standard UMTS 22.00 version 2,0.0, 
15 January 1999). 

The L r MTS (Universal Mobile Telecommunication System) communication system is 
f capable of handling several call s to one mobile user equipment, the so-called multiple 

call culpability. Opposite to a GSM (Global System for Mobile communication), the 
20 UMTJ5 communication system neither releases a first call nor puts a first call on hold. 
The UMTS communication system sets up several calls in parallel to one mobile user 
equipment This enables a mobile user lo use several applications at the same time. For 
example a mobile user can have a speech call while receiving a fax and doing a data cal 1 . 
Even several calls of the same kind, as for example multiple data calls are possible. Kg. 
25 1 1 a shows an example of a possible implementation of a multiple call from a device B 
and a device C to a mobile useriequipment A. In this example the multiple calls are 
handled in parallel by a mobile services switching center MSC. 



It is a jihortcoming of the known UMTS that there is no description how a mobile user 
30 can foi example set up a speechicaU to two subscribers at the same time providing also a 
connection between these two subscribers. 

PI 1547 22.03.1999 
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It is a farther shortcoming of the known prior art that there is no handling for the case that 
network resources for setting up multiple calls are exhausted. 

5 Therefore it is an object of the: present invention to provide a mobile user in a mobile 
comrounication system that su pports a number of calls with the same or different bearer 
capabilities for one mobile user with additional services. 

This ;?roblcm is solved advantageously by the method of claim 1 and the logical units of 
10 claim 16 and 17. 

I 

It is advantageous that the air interface between a mobile user equipment and the core 
netw<«rk is used for only one call and by that uses the radio resources more efficiently, 
this enables an operator to offeL- more calls at the same time. 



15 



Furthw advantageous is that the communication system and the mobile user equipment 
provide more flexibility of call handling to the mobile user, in that the mobile user can 
decide: on a per call basis how tie user wishes to accept a new call. 

20 It is former advantageous, that the mobile user equipment has to use fewer calls, this 

saves battery power and increases the stand-by time and active call time of a mobile user 
£) equipment. 



25 



30 



Another advantage is that the system uses services known to a mobile user familiar with 
GSM, this reduces the time a user needs to accept and get used to the new system. 

It is further advantageous that the system uses services known to a mobile user familiar 
with GSM. This reduces the time a user needs to get used to the new services and it 
reduces; the time until a new user makes use of the new services. 
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It is advantageous that the connection hardware is placed in the core network instead of 
having it into the mobile user equipment, this reduces the costs and the size of the mobile 
user equipment. 

5 Further advantageous embodiments of the invention are found in the claims 2 to 15 and 
claims 18 to 23. 

It is advantageous according to the depending claims that the user defined settings for 
taking a decision, whether a call should be set up as a new parallel call, a call should be 
10 put on hold or a call should be rejected can be defined once for all further calls, this 
makes the use of the service more comfortable for a mobile user. 

Anoftier advantage according to the depending claims is that the user defined settings for 
taking; a decision, whether a call should be set up as a new parallel call* a call should be 
i 5 put on hold or a call should be rejected can be defined before each originating call, this 
makes the use of the service more flexible for a mobile user. 

Further advantageous is according to the depending claim that the user defined settings 
for making a decision, whether a call should be set up as a new parallel call, a call should 

20 be put on hold or a call should be rejected can be defined before each first attachment to a 
mobile communication system that supports multiple calls, this offers a good compromise 
between the flexibility and convenience of the service- 
Further advantageous is according to the depending claim that the decision logic is fully 

25 implemented in the mobile user ^quipinent, this reduces the necessary processing in the 
core network and improves the performance of the core network so that the core network 
can handle more call attempts in the same time. 

Another advantageous according to the depending claims is that the decision logic is fully 
30 implemented in the mobile user equipment, this reduces the necessary transfer of 
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iofoimation between the mobile user equipment and the care network and allows 
chargeable traffic cm the air interface. 



Further advantageous is according to the depending claims that the decision logic 
5 partly implemented in the core network, this reduces the necessary signalling in the 
that t. terminating call is attempted to the mobile user equipment. 



is 

case 
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In the. following the invention will be further described by means of examples and by 
means of the figures. The following figures show: 

Hg. 1 : a signal sequence for the setup of three parallel calls in a communication system 

for a mobile temunatingicall, 
Fig. 2: a signal sequence for the setup of two parallel calls and a hold procedure for a 
mobile originating call, 

15 Fig. 3. a signal sequence for the setup of three parallel calls in & communication system 
for a mobile terminating call, 
Fig. 4: a signal sequence for the setup of two parallel calls and the hold procedure for a 
mobile terminating call. 

Fig. 5: a signal sequence for the. setup of two parallel calls and the rejection of a third 
20 rail, 

Fig. 6: a signal sequence for the,seiup of three parallel calls in a communication system 

; 7 or a mobile originating c-;Ml 
Fig. 7: a signal sequence for the setup of two parallel calls and the hold procedure for a 
mobile originating call, 

25 Fig. 8: a signal sequence for the setup of three parallel calls in a communication system 
for a mobile terminating call, 
Fig. 9: ii signal sequence for the setup of two parallel calls and the hold procedure for a 
Eiobile terminating call, 

Fig. 10: a signal sequence for the set-up of two parallel calls and the rejection of a third 
30 caD, 

Fig. 11 a: a multiple call and 



oNSDOCID: <E1 9910574202> 



Fig... lb: a multi party call. 



The sequences according to the figures lto 10 are only a part of a whole signal transfer 
process necessary. However, due to clarity only necessary parts are shown. 

5 

in tbi following the word call is used as an equivalent to the word connection and is 
explicitly not restricted to the meaning of speech call but as every kind of connection that 
could be set up with a mobile user equipment. 

10 A mobile user equipment as it should be understood is an equipment that is capable of 
comriunicating wirelessly via a communication system. It is for example, a mobile 
computer capable of communicating, a mobile phone or a mobile multimedia system. 

In the following the method according to the invention will be further described The 
15 following part of the description describes the invention in general and following this the 
invention will be further described by means of the figures 1- 10. 

A mei-hod for providing services in a mobile communication system, wherein a number 
of n c alls, with n = 1 ,2,3*. - - of m different bearer capabilities, with m = 1,2,3, . . are 
20 handled includes the following steps. A request for a set-up of a further call is n*l is 

either received or sent while the number n of calls with m different bearer capabilities are 
already set up. Further a decision is taken whether to set up a parallel call or to set up a 
further call n+l by choosing one call to be put on hold and by using a bearer with bearer 
capabilities for the new call. 

25 

As it may be useful to assign a bearer capability of another call that is already set up, the 
following further steps are performed. The bearer capabilities of the n + 1 calls are 
compared. It is determined whether any of the number of n calls have the same bearer 
capability m as the further call r.+l , and one of the n calls with the same bearer capability 
3o as the further call arc chosen to be put on hold. Then the chosen call is put on hold and 
sending of an acknowledgement and setting up the further call is performed. 
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in cass there is not any same bearer capability existing, the method for providing services 
provides the further steps of deiarrnining whether any of the number n of calls have a 
bearer capability sufficient to be used for the further call Sufficient means that the bearer 
* acquirement of a new call attempt are fulfilled and the call could be set up. according to 
this one of the possible calls can be put on hold. However, as them may be a variety die 
user either has to choose or the choice is done automatically. 

In a first example of the invention, a core network UMTS CN, e.g. a mobile 
io communication system, contains a logical unit LU with means for comparing bearer 

requirements on bearer capabilities of an incoming call attempt with bearer capabilities of 
an active call. 

Bearer requirements should be understood as bearer capabilities that have to be fulfilled 
15 by a t>earer that is used by a call. These requirements could be but are not limited to 

delay, delay jitter, data rates, bit error irates, error detection, error correction and further 
requirements. 

An incoming call attempt is an attempt to terminate a call on a mobile oser equipment 
20 UE. 

The logical unit LU in the core network UMTS CN further contains a means for deciding 
whether an incoming call attempt should be put on call waiting or not and a storage 
means to store information about active calls, at least bearer capabilities, bearer 
25 identification and call identification. 

This decision can be based on user settings, information about current stales of the 
comrounication network as foi example traffic load, on information about the incoming 
call attempt and on information about the mobile user equipment and its capabilities. 

30 
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The mobile user equipment contains a first logical unit LU I with means for decide 
whether « call should be put on. hold and which call should be put on hold. The first 
tog** unit LUi also contains . means for detecting whether thebearer requirements of 
aa incoming call request are fulfilled by a bearer already used by an active call of the 
mo bileuscr equipment UE. A,an example the bearer requirements of an toaung caU 
r6que * mat isadala call a^^^ 

first logical unit LUI also contains storage mean, » S tore information about the active 
calls, at least bearer capabilities and call identification. 

la the following, an example Is- described by means of figure 1. 
The mobile user equipment UE sets up a first call in a first step by sending a setup 
message SETUP 1(A-B) to the core network UMTS CN, e.g. a mobile coxnmunicatmn 
system. This message contain*.* least ^formation about the requested call type, the 
subscriber the call should be connected to, and a call identification. A call type is an 

• -a »vtv> of call e e a full rare speech call or a 64 kbii/s data call, 

information identifying the type 01 can, e.g. * v 

The core network UMTS CN answers in a second step by sending an assign message 
AS SIGN I , which confirms tfa» requested call and contains at least a bearer idenOficatxon 
for the call that has been successfully set up. This orders the core network UMTS CN and 
the mobile user equipment UE to set up a user plane for the requested bearer. The first 
0 logical unit LU 1 and the logic*! unit LU store the relevant information about the call. 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
message SETUP2(A-C) to the core network UMTS CN. This message contains at least 
hu^nation about the requested call type, the subscriber the <^ should be connected to, 

H and a call identification. The core network UMTS CN answers in a fourth step by sending 
au as *gn message ASSIGN2, which confirms the requested cull and contains at least a 
bearer identification for the call that has been successful ly set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The first logical unit LUI and the logical unit LU store the relevant 

30 information about the call. 
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It has to be mentioned here, that the set up of the first and the second call as mobile 
originated calls is only chosen by example and should not be seen as a limit of the 
invention. 



5 The user equipment UE sets up a third call in a fifth step by sending a setup message 
SETUP3(A-D) to the core network UMTS CN. This message contains again ai least 
information about the requested call type, the subscriber the call should be connected to, 
and a call identification. The core network UMTS CN answers in a sixth step by sending 
an assign message ASSIGN3, which confirms the requested call and contains at least a 

10 beare.: identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
reqsuested bearer. The first logical unit LU1 and the logical unit JLU store the relevant 
infbnoatioa about the call. 

15 As described before a number n of calls is set up in parallel. In the example the number 
of calls that are set up in paralllel is three. However, as already mentioned the bearer 
requirements of every call could be different. The n calls can have a number of m 
different bearer capabilities or oan have only one different bearer capabilities. Them for 
n=3 calls, m=l,2 or 3 bearer capabilities are possible, which means for m-1 that all calls 

20 are of the same type and for m=3 that all calls are of different type. 

) In the following the example is described by means of figure 2. 

The mobile user equipment UE sets up a first call in a first step by sending a setup 
messsge SETOPl(A-B) to Lhe core network UMTS CN. This message contains at least 

25 inforriarion about the requested call type, the subscriber the call should be connected to, 
and a call identification. The core network UMTS CN answers in a second step by 
sending an assign message ASSIGN 1, which confirms the requested call and contains at 
least et bearer identification for the call that has been successfully set op. This orders the 
core network UMTS CN and the mobile user equipment UE to set up a user plane for the 

30 reque:>ted bearer. The first logical unit LU1 and the logical unit LU store the relevant 
infonniation about the call. 

PI 1547 22.03.1999 
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The mobile user equipment UE- sets up a secoad call in a third step by sending a setup 
mm* SerUP2( A-C) to the .pore network UMTS CR This message again contains at 
least information about the requested call type, the subscriber the call should be 

5 connected to, and a call identifxation. The core network UMTS CN answers in a fourth 
step ty sending an assign message ASSIGN2, which confirms the requested call and 
contaus at least a bearer identification for the call that has been successfully set up. Th.s 
order.; the core network UMTS CN and the mobile user equipment UE to set up a user 
plane for the requested bearer. The first logical unit LU 1 and the logical unit LU store the 

10 relevsint infonnation about the call. 

Beffoie setting up a third call, the first logical unit LUI in the mobile user equipment UE 
decide that one call should be,set on hold. The first logical unit LUI decides that the first 
call i, put on hold. The mobiteuser equipment informs the core network UMTS CN 
is about this decision by sending? hold message HOLD(A-B). This message includes an 
infonnation that a call shouldbe put onhold and a call identification of the call. The core 
network UMTS CN puts the call on hold and acknowledges by sending a message HOLD 
ACKCA-B) which includes a call identification of the call that has been put on hold. 

20 Afterwards the mobile user equipment starts to set up a third call reusing the beater of the 
first call by sending a set up message SETUP3(A-D) to the core network. The 
^formation which bearer has been used by the first call can either be stored in the storage 
means to store of the first logical unit LUI or can be included in the acknowledgement 
message HOLD ACK(A-B). 

As mentioned before the first logical unit LUI decides that a call should be put on hold 
instep of allowmg a further parallel call. As will be subject to a further part of the 
description, the logical units can be either programmed in that way that for every call a 
decision has to be taken if the call should be put on hold or if a parallel call is allowed, or 
30 that this is defined only once or that this has to be defined before every caE. 
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In case that the bearer capability of the call put on hold is the same as the bearer 
capability of Ihe new call that is set up, a service Multiparty Call can be invoked. In case 
that two bearer capabilities of the call differ, an overwriting assignment is performed. 
The overwriting assignment wfll be further described according to figure 7, 

5 

In the following die example is described by means of figure 3, The mobile user 
equipment UE sets up a first call in a first step by sending a setup message SETUP l(A-B) 
to the core network UMTS CN. This message contains at least information about she 
requested call type, the subscnper the callt should be connected to, and a call 

10 identification. The core network UMTS CN answers in a second step by sending an 
assign message ASSIGN1 , which confirms the requested call and contains at least a 
bearer identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a uses- plane for the 
requested bearer. The first logical unit LU1 and the logical unit LU store the relevant 

15 information about the call. 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
messiige SETUP2(A-C) to die cor© network UMTS CN. This message contains at least 
information about the requested call type, e.g. a data call, the subscriber the call should 

20 be connected to, and a call identification. The core network UMTS CN answers in a 

fourth step by sending an assign message ASS1GN2, which confirms the requested call 
) and contains at least a bearer identification for the call that has been successfully set up. 
This orders the core network UMTS CN and the mobile user equipment UE to set up a 
u&er plane for the requested bearer* The first logical unit LU1 and the logical unit LU 

25 store the relevant information about the call. 

The core network 

CN i^ccives a message SETUP3(D-A) indicating an incoming call attempt from a user D 
to A. The logical unit LU in the core network UMTS CN decides that the incoming call 
30 will t>e set up as a new parallel call and sends a set up message SETUP3(D-A) and an 
assign message ASSIGN 3 to the mobile user equipment UE. These messages contain at 

PI 1547 22.03.1999 
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least information about the requested call type, the subscriber the call should be 
connected to, a call identification, and a bearer identification. 

In ll* following the example is described by means of figure 4. The mobile user 
5 equipment UE sets up a first call in a first step by sending a setup message SETUP1(A-B) 
to the core network UMTS CN. This message contains at least information about the 
requested call type, the subscriaer the call should be connected to, and a call 
identification. The core network UMTS CN answers in a second step by sending an 
assign message ASS1GN1, which confirms the requested call and contains at least a 
10 bearer identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The first logical unit LU1 and the logical unit LU store the relevant 
information about the call. 



15 



20 



25 



30 



The Eiobile user equipment UE sets up a second call in a third step by sending a setup 
message SETUP2(A-C) to the core network UMTS CN, requesting the set-up of acall 
from a user A to a user C. This message contains at least information about the requested 
call type, e.g. a speech call, the subscriber the call should be connected to, and a call 
identification. The core network UMTS CN answers in a fourth step by sending an assign 
message ASSIGN2, which confirms the requested call and contains at least a bearer 
identification for the call that has been successfully set up. This orders the core network 
UMTSCN and the mobile use: equipment UE to set up a user plane for the requested 
bearer. The first logical unit LU1 and the logical unit LU store the relevant infonnataon 
aboul the call. 

The ,ore network UMTS CN receives a message SETUP3(D-A) indicating an incoming 
call attempt from user D to user A. The logical unit LU in the core network UMTS CN 
decides that the incoming call will be offered as a waiting call and sends a call watfmg 
indication message SETUPW xo the mobile user equipment UE. This message contains at 
least information about the requested call type, the subscriber the call should be 
connected to, and a call identification. The first logical unit LU1 decides to accept this 

22.03.1999 
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waitiig call and the mobile user equipment UE infonns the core network UMTS CN with 
CALL CONFIRMED. The mobile user equipment UE initiates the signaling towards the 
calling party by sending an alerting message ALERTING to the core network UMTS CN. 
The first logical unit LU1 in She mobile user equipment UE decides to put the fkst call on 
hold* The mobile user Equipment UE informs the core network UMTS CN by sending a 
hold :.T2essage HOLD(A-B). This message includes an information that a call should be 
put o-i hold and a calj identification of the call. The core network UMTS CN puts the call 
on held amd acknowledges by sending a message HOLD ACK(A-B) which includes a 
call identification of the call that has been put on hold. 



Afterwards the mobile user equipment accepts the waiting call e.g. by reusing the bearer 
of this first call by sending a se: up message CONNECT(B-A) to the core network. The 
information which bearer has been used by the first call can cither be stored in the storage 
means of Hie firs I logical unit LU1 or can be included in the acknowledgement message 
15 HOLD ACK(A-B). 

In the following the example is described by means of figure 5. The mobile user 
equipment UE sets up a first call in a first step by sending a setup message SETUP1(A-B) 
to the core network UMTS CN. This message contains at least information about the 

20 requested call type, the subscriber the call should be connected to, and a call 

identification. The core network: UMTS CN answers in a second step by sending an 
y assign message ASSIGN 1 , which confi rms the requested call and contains at least a 
beam- identification for the call that has been successfully set up. This orders the core 
netwcTk UMTS CN and the mobile user equipment UE to set up a user plane for the 

25 requested beater. The first logical unit LU1 and the logical unit LU store the relevant 
infoiriation about the calL 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
message SETUP2(A-C) to the core network UMTS CN. This message contains at least 
30 information about the requested call type, the subscriber the call should be connected to, 
and a call identification. The core network UMTS CN answers in a fourth step by sending 
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an assign message ASSIGN2, which confirms the requested call and contains at least a 
bearer identification for the cat that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE 10 set up a user plane for the 
requeirted bearer. The first logical unit LU1 and the logical unit LU store the relevant. 
5 information about the call. 

The core network UMTS CN receives a message SETUP3(D-A) indicating an incoming 
call attempt. The core network UMTS CN offers this call either as a waiting call by 
sending a call waiting indication message SETUPW or offers it as a new parallel call by 
10 sending a setup message SETUP3(D-A). The first logical unit LU1 in the mobile user 
equipment UE decides to reject this call attempt. The mobile user equipment inforais the 
core network UMTS CN by seeding a message DISCONNECT(D-A) that carries at least 
information that a call is rejected and a call identification of the rejected call. 

15 In a s<cond example of the invention, the mobile user equipment contains a second 
logical unit LU2 with means for deciding whether a call should be handled as a new 
parallel call or as a waiting call. The second logical unit LU2 also contains a means for 
deciding whether a call should be put on hold and which call should be put on hold. The 
second logical unit LU2 also contains a means for detecting whether the bearer 

20 requirements of an incoming call request are fulfilled by a bearer already used by an 
active call of the mobile user equipment UE. The second logical unit LU2 also contains 
storage means to store information about the active calls, at least bearer capabilities, 
bearer identification and call identification. 

25 In the following the example is ;described by means of figure 6.The mobile user 

equipment UE sets up a first call in a first step by sending a setup message SETUP l(A-B) 
to the core network UMTS CN. This message contains at least information about the 
requested call type, the subscriber the call should be connected to, and a call 
identification. A call type is an information identifying the type of call, e.g. a full rate 

30 speech call or a 64 kbit/s data call or any other type of call. 
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The core network UMTS CN answers in a second step by seeding an assign message 
ASSIGN 1, which confirms the- requested call and contains at least a bearer identification 
for the call that has been successfully set up. This orders the core network UMTS CN and 
the mobile user equipment UE to set up a user plane for the requested bearer. The second 
5 logical unit LU2 stores the relevant information about the call. 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
mess.age SETUP2(A-C) to the core network UMTS CN. This message contains ait least 
information about the requested call type, the subscriber the call should be connected to, 
and a call identification. The core network UMTS CN answers in a fourth step by sending 
an assign message ASSIGN2, which confirms the requested call and contains at least a 
bearer identification fox the call that has been successfully set up. Tiuis oirdeffs the core 
network UMTS CN and the mobile user equipment UE to set up a laser plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 
15 calL 

The user equipment UE sets up a third! call in a fifth step by sending a setup message 
SETLfP3(A-D) to the core network UMTS CN. This message contains at least 
information about the requested call type, the subscriber the call should be connected to t 

20 and a call identification. The core network UMTS CN answers in a sixth step by sending 

an assign message ASSIGN3, which confirms the requested call and contains at least a 
|) bearer identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 

25 call. 

In the following the example is described by means of figure 7 .The mobile user 
equipjnent UE sets up a first call in a first step by sending a setup message SETUPl(A-B) 
to the core network UMTS CN. This message contains at least information about the 
30 requested call type, the subscriber the call should be connected to, and a call 
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identification. A call type is an, information identifying the type of call, e.g. a full rate 
speech call or a 64 kbir/s data call. 

The cote network UMTS CN answers in a second step by sending an assign message 
ASSIGN1, which confirms the requested call and contains at least a bearer identification 
5 for the call that has been successfully set up. This orders the core network UMTS CN and 
the mobile user equipment UB to set up a user plane for the requested bearer. The second 
logical unit LU2 stores the relevant information about the call. 

The tactile user equipment UE sets up a second call in a third step by sending a setup 
io message SETUP2(A-C) to the core network UMTS CN. This message contains at least 
infonnation about the requested call type, the subscriber the call should be connected to, 
and a call identification. The core network UMTS CN answers in a fourth step by sending 
an assign message ASSIGNS, which confirms the requested call and contains at least a 
hearer identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 
call. 

Before setting up a third call, tlie second logical unit LU2 in the mobile user equipment 
UE decides that one call should be put on hold- The second logical unit I,U2 decides that 
the first call will be put on hold. As already mentioned before, different ways of 
detenmning if a call should be put on hold or if a parallel call is allowed, are possible. 
The mobile user equipment informs the core network UMTS CN about this decision by 
sending a hold message HOUD(A-B). This message includes an information that a call 
should be put on hold and a call identification of the call. The core network UMTS CN 
puts ihe call on hold and acknowledges by sending a message HOLD ACK(A-B) which 
includes a call identification of the call thai has been put on hold. 

Afterwards the mobile user equipment starts to set up a third call by using a new bearer 
30 by sending a set up message SHTUP3(A-D) to the core network. The new bearer is 

necessary because an overwriting assingment is performed. An overwriting assignment 
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will remove the user plane of the call that is put on hold and sets up a new user plane 
aceofliing to the bearer of the waitag call. The core network UMTS CN informs the 
mobile user equipment UE about the new bearer identity by sending an assignment 
message ASSIGNS. 

5 

In the following the example is described by means of figure 8, The mobile user 
equipment UE sets up a first call in a first step by sending a setup message SETUP l(A-B) 
to the core network UMTS CN. This message contains at least information about the 
requested call type, the subscriber the call should be connected to, and a call 

l o identification. The core networic UMTS CN answers in a second step by sending an 
assign message ASSIGN1, which confirms the requested call and contains at least a 
bearer identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 

15 calL 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
message SETUP2(A-C) to the core network UMTS CN. This message contains at least 
information about the requested call type, the subscriber the call should be connected to, 

20 and a call identification. The core network UMTS CN answers in a fourth step by sending 

an assign message ASSIGN2, which confirms the requested call and contains at least a 
, bearer identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 

25 call. 

The core network UMTS CN receives a message SETUP3(D-A) indicating an incoming 
call attempt. The core network UMTS CN informs the mobile user equipment about the 
incoming call attempt by sending a set up message SETUP3CD-A). The second logical 
30 unit LU2 decides to accept thi* call as a new parallel call and informs the core network 
by sending an accept message CALL CONFIRMED containing an indication that the call 
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should be set up as a parallel call. The core network UMTS CN answers by sending an 
assign message ASSIGN3, which confirms the requested call and contains at least a 
bean* identification for the call that has been successfully set up. This orders the core 
network UMTS CN and the mobile user equipment UE to set up a user plane for the 
5 requested bearer. The mobile user equipment UE initiates the signalling towards the 

calling party by sending an alerting menage ALERTING to the core network UMTS CN. 

In the following the example is described by means of figure 9. The mobile user 
equipment UE sets up a first call in a first step by sending a setup message SETUP1(A-B) 

10 to thtt core network UMTS CN. This message contains al least information about the 
requested call type, the subscri ber whome should be connected to, and a call 
identification. The core network UMTS CN answers in a second step by sending an 
assign message ASSIGN 1, which confirms the requested call and contains at least a 
bearer identification for the call that has been successfully set up. This orders the core 

15 network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 
call. 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
20 message SETUP2(A-C) to the. core neLwork UMTS CN. This message contains at least 
information about the requested call type, the subscriber the call should be connected to, 
and a call identification. The core network UMTS CN answers in a fourth step by sending 
an assign message ASS1GN2, which confirms the requested call and contains at least a 
bearer identification for the call thai has been successfully set up. This orders the core 
25 network UMTS CN and the mobile user equipment UE to set up a user plane for the 
requested bearer. The second logical unit LU2 stores the relevant information about the 
call. 



The core network UMTS CN receives a message SETUP3(D-A) indicating an incoming 
30 call attempt. The core network: UMTS CN informs the mobile user equipment about the 
incoming call attempt by sending a set up message SETUP3(D-A). The second logical 
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unit LU2 decides to accept this call as a waiting call and the mobile user equipment UE 
informs the cote network UMTS CN by sending an accept message CALL CONFIRMED 
which contains information that the call shall be set up ay a waiting call and a call 
identification. The mobile use* equipment UE initiates the signalling towards the calling 
5 party by sending an alerting message ALERTING to the core network UMTS CN. The 
second logical unit LU2 decides to put the first call on hold and informs the core network 
UMTS CN by sending a hold message HOLD(A-B) which includes information that a 
call shall be put on hold and a call identification of this call. The coire network UMTS CN 
puts tie call on hold and acknowledges this by sending an acknowledgement: message 
v 10 HOLD ACK(A-B). The mobile user equipment activates the waiting call reusing the 
bearer of irhe first call by sending a connect message CONNECT. 

In the following the example is described by means of figure 10* The mobile user 
equipooent UE sets up a first call in a first step by sending a setup message SETUPl(A-B) 
15 to the core network UMTS CN. This message contains at least information about the 
reque:>ted call type, the subscriber the call should be connected to, and a call 
identification. The core network UMTS CN answers in a second step by sending an 
assigr message ASSTGNl, which confirms the requested call and contains at leastt a 
bearer identification for the call that has been successfully set up- This orders the core 
20 network UMTS CN and the mobile user equipment UE to set up a user plane for the 

requested bearer. The second logical unit LU2 stores the relevant information about the 
| call. 

The mobile user equipment UE sets up a second call in a third step by sending a setup 
25 message SETUP2(A-C) to the core network UMTS CN. This message contains at least 
information about the requested call type, the subscriber the call should be connected to» 
and a call identification. The cere network UMTS CN answers in a fourth step by sending 
an assign message ASSXGN2, which confirms the requested call and contains at least a 
hearer identificasion for the call that has been successfully set up. This orders the core 
30 network UMTS CN and the mobile user equipment UE to set up a user plane for the 
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requested bearer. The second logical unit LU2 stores the relevant information about the 
call. 

The core network UMTS CN irccives a message SETUP3(D-A) indicating an incoming 
5 call attempt. The core network UMTS CN informs the mobile user equipment about the 
incoming call attempt by sending a set up message SETUP3(D-A). The second logical 
unit LU2 decides to reject this call and the mobile user equipment UE informs the core 
network UMTS CN by sending a rejection message DISCONNECT. This message 
DISCONNECT includes information that the call shall be rejected and a call 
1 0 identification of this call- Call forwarding on busy subscriber service may be invoked if 
the s<:rvice if? active operative for the subscriber. 

According to the invention services are provided in a mobile communication system. As 
the s^tem allows parallel calls, e.g. a UMTS system or any other system allowing 
15 multiple calls can be understood. The services provided to a user can be services like call 
waiting call on Hold etc. known in the area of GSM. 

In the following the logical unit according to the invention will be further described 
(without figure). References known from the figures described before are maintained. 

20 

A logical unit in a core network UMTS CN of a mobile communication system handles a 
number of n calls, with n = 1,23»-- of m different bearer capabilities, with m = 1,2,3-.,. 

Further means for comparing a bearer capability requested for a set up of a further call 
25 n+1 vnth the bearer capabilities m of the n calls already set up are provided. Therefore 
the means compares every beater capability of every call In addition means for deciding 
whether a call should he offered as a new parallel call or as a waiting call and tor 
perfoiming the decision are provided- The decision is either based on user setting, e.g. 
deperding on the connected subscriber, the application or capabilities of the mobile user 
30 equipment, e.g. number of parallel calls that can be handled, of transmission or network 
capabilities, e.g. possible number of parallel calls or connections. Storage means for 
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storing information about the active call a, e.g. about ca!) identification, beaier 
identification and bearer capability are provided, too. 

Another logical unit provided in a mobile user equipment of a mobile communication 
5 system wherein a number of n calls, with n ~ 1,2,3,. , . of m different beaier capabilities, 
with m = 1 ,2,3. . M are handled is described in the following (without figure). 

The logical unit comprises means for comparing a bearer capability requested for a set up 
of a further call n+l with the hearer capabilities m of the n calls already set up means 
10 for dwiding whether a call should be set up as a new parallel call or which of the n calls 
should be put on hold before setting up or accepting the further call n+1 . The means for 
deciding are the same as described before. Further the logical unit comprises means for 
performing the decision, and storage means storing information about the active calls. 



15 In both logical uaits mentioned before, means for deciding are influenced by settings of a 
user, E.g. a user can choose a setting which gives a calling party priority classes. This 
means a specific caller is always allowed by the user and connected. Another one, e.g. 
with a lower priority will not be connected. 

20 The user settings mentioned before can either be set once and stay valid until a further 
setting or they are set before every fisnst attachment to a communication, system or can be 
set before every call set up. These user settings arc brought into the logical unit according 
to the; method mentioned before and being part of the invention. 

25 Further means for indicating a mobile user that a decision has to be taken are provided. 
The indication can be either visible, audible or tactile on the mobile user equipment 

The method and logical units described before provide services that are for exampBe 
supplementary services inheritsd from a GSM system by a user in an UMTS system 

30 



P1 1547 22.03.1999 
eedjom 



%!SDOCID:<E1 9910574202> 



11) 



10 



30 



22 



Claims 



1 . Method for providing services in a mobile communication system, wherein a number 

of n calls, with n = 1.23,— of m different bearer capabilities, witb m = U2,3 are 

haindled, with the following steps: 

- requesting a set-up of a further call n+1 while the number n erf calls with m 
different bearer capabilities is already set up, and 

- deciding either to set up a parallel call or to set up a further call n+1 by choosing 
one call to be put on hold and by using a bearer with bearer capabilities. 



2. Method for providing services according to claim 1 , with the further steps of 
- comparing the bearer capabilities of the n+1 calls, 

. determining whether arty of the number of n calls has the same bearer capability 
m as the further call n+1, and 
15 - choosing one of the n calls with the same bearer capability as the further call, to 
be put on hold, put the chosen call on hold and sending of an acknowledgement 
and setting up the further call. 

3. Method for providing services according to claim 2, with the further steps 
20 - determining whether any of the number n of calls has a bearer capability 

sufficient to be used for the further call and choosing one of the calls to be put on 
hold. 

4. lYiethod for providing services according to claim 1 ,2 or 3, with the further steps 
25 - deciding that the further call n+1 is rejected. 

5. Method for providing services according to claim 1 A 3 or 4, wherein 

- the decision either to set up a parallel call or to choose a call to be put on hold or 
to reject a call, is influenced by settings of a user. 



6. Method for providing services according to claim 1,2, 3 or 4, wherein 
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the decision either to set up a parallel call or to choose a call to be put on. hold or 
to reject a call, is depending on settings of parameters. 



5 



7. ftfethod for providing services accomding to claim 1,2,3 or 4, wherein 

- the choosing off a cai I to be put on hold is influenced by settings of & user. 



8. Method for providing services according to claim 1,2* 3 or 4, wherein 

- a call that was chosen to be put on hold is . 

I o 9, Method for providing services according to cl aim 1 » 2 or 3, with the further steps 

- deciding that the further call is put on a call waiting stage. 

10. Wbthod for providing services according to claim 5 or 7, wherein 



1 1 - Method for providing services according to claim 5 or 7, wherein 

- the user settings are set 'before a first attachment to the communication system. 

12. Method for providing services according to claim 5 or 7, wherein 



| 13. Method for providing services according to any of Lhe claims 1 to 12, 

- wherein a conference call with a number of users is set up. 

25 14. Method for providing services according to any of the claims 1 to 13, 
wherein a call is forwarded to another user. 

15. Method for providing services according to claim 1 to 14, 

- wherein the services arc supplementary services inherited from a GSM system by 
3D a user in an UMTS system. 



- the user settings are set. once. 



15 



20 



- the user settings are set .before a call set up. 
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16. Logical unit in a core network of a mobile communication system wherein a number 
of n calls, with n = 1,2,3*- . . of m different bearer capabilities, with m = 1 ,2,3 . , . , are 

5 temdled 

cfc.aracterized. by 

m^ans for comparing a bearer capability requested for a set up of a further call n+1 
w:.th the bearer capabilities m of the n calls already set up, 

means for deciding whether a caitl should be offered as a new parallel call or as a 
10 waiting call and for performing the decision, and 

storage means for storing information about the active calls. 

17. Logical unit in a mobile user equipment of a mobile communication system wherein a 
number of n calls, with n = 1 A3,--, of m different bearer capabilities, wi£hm = 

15 1,2,3.... are handled 

characterized, by 

means for comparing a bearer capability requested for a set up of a further call n+1 
with the bearer capabilities m of the n calls already set up, 

mt&ns for deciding whether, a call should be set up as a new parallel call or which of 
20 tthes n calls should be put on hold before setting up or accepting the further call n+1 , 

nutans for performing the decision, and 
storage means storing information about the active calls. 

18. Logical unit according to claimlS or 17, wherein information about an active call are 
25 call identification, bearer identification and bearer capability. 

19. Logical unit according to any of ihe claims 16 to 18, wherein 
the means for deciding are influenced by settings of a user. 

30 20. Logical unit according to any of the claims 16 to 18, with 

means for indicating a mobile user that a decision has to be taken. 
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21. Logical unit according to claim 19, wherein 
die user settings are set once. 

5 

22. Logical unit according to claim 19, wherein 

die user settings are set before a first attachment to the communication system. 

23. Logical unit according to claim 19, wherein 
10 ±& user settings are set before a call set up. 
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Abstract 

The invention relates to a method and logical units for providing services in a mobile 
communication system- In the mobile communication system a number of calls are 
5 handled for one user. The calls may have different bearer capabilities, la case a further 
call with its bearer capability requests a set-up, either another parallel call can be set-up 
or a call can be put on hold or can be disconnected or can be put in a waiting stage. 
Further to this the bearer capabilities of the number n+1 of calls are checked in order to 
determine whether any of the n calls have the same bearer capabilities. Further to this it is 
^) 10 checked whether any of the calls fulfills bearer requirements and can be taken on hold. If 
any of the calls meets the requirement, the call is put on hold and the further call is set up. 

In addition to this services like a conference call and call forwarding are provided. 
15 Fig. 7 




PI 15^.7 22.03.1999 
eedjom 



IBS 




THIS PAGE BLANK (uspt 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHTBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: [ . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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BLACK BORDERS 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SH)ES 



□ FADED TEXT OR DRAWING 
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